Enzymatic determination of choline acetyltransferase by coenzyme A cycling and its application to analysis of single mammalian neurons.
An enzymatic assay for choline acetyltransferase was developed by measuring acetyl-coenzyme A (acetyl-CoA) formed from CoASH and acetylcholine (ACh). This method is extremely sensitive and may be applied to the analysis of microgram to nanogram crude samples. The method is, however, not useful when choline acetyltransferase is present in very low concentrations. The basis of this method is to amplify a small amount of synthesized acetyl-CoA in the assay mixture by using an enzymatic amplification reaction, CoA cycling. This amplification mechanism made it possible to perform microassays (13 nl-2.2 microliter of assay volume) of freeze-dried sections prepared from cerebral cortex, striatum, and hippocampus of mice and single cell bodies isolated from freeze-dried sections of rabbit spinal cords. These samples were weighed and added directly to the reaction mixture. The activities of the above cerebral regions, assayed with 1,500-2,000-fold amplification, corresponded well to the results previously reported by other workers. The average activity of single anterior horn cells, determined with 64,000-420,000-fold amplification, was 40-fold higher than that of rabbit cerebral cortex, and the specific activities on a dry weight basis were widely distributed among individual neurons. No activity was detected in the noncholinergic dorsal root ganglion cells or in cerebellar cortex.